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5. The maximum working stress does not exceed the elastic limit of the mate¬ 
rial. 

6. Slight curvature of beam can be tolerated. 

7. Plane sections remain plane during bending. 

The analysis is performed for the distributed or concentrated loads, while the 
strength and rigidity are the two basic requirements in design. It is well to note 
that a concentrated load implies in reality an infinitely high bearing pressure ex¬ 
erted on the beam. In practice, all loads must be considered as distributed, thereby 
resulting in a finite, acceptable bearing pressure. 


MATHEMATICAL CONCEPTS 

When discussing various beam problems, it is helpful to keep in mind the basic 
mathematical concepts that govern relations among the shearing loads, loading 
intensity, bending moments, and beam curvature. A summary of these concepts is 
given in Table 22.1. 

For a short length of beam such as that shown in Fig. 22.1, an element of 
length dx carries a uniformly distributed load q. Let the shear force change over 
this element from Q to Q + dQ, and the corresponding bending moment from M 
to M + dM. From the resolution of vertical forces 

Q + q dx = Q + dQ 


and 


9 = 


dQ 

dx 


Taking moments about the right-hand side of the element gives 


dx 

M + Qdx + qdx—=M + dM 


Table 22.1 Summary of Mathematical Concepts 
for Beam Analysis 


Beam curvature 

(1/in.) 
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dx 2 R 


Bending Moment 

(lb-in.) 



Shearing force 
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Load intensity 

(lb/in.) 
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